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Learning Outcomes

A Appreciate the impact of drugesistant organisms on the
community and on his or her own health care.

A Understand the primary goals of practicing antimicrobial
stewardship and what types of activities qualify as antimicrobial
stewardship.

A Identify certain activities that he/she can perform at his/her
practice setting that would contribute to the goals of antimicrobial
stewardship



WHY STEWARDSHIP



Why Stewardship

A Death tolls
I At least 2 million people infected with antibiotic resistant bacteria
I At least 23,000 deaths resulting from drtepistant bacteria

A Financial burden on society

I Compared to drugusceptible infection episodes, drugsistant
infection episodes have higher costs ($6 30,000 per episode)

A Ability to respond to resistance and increasing mortality

1. Centers for Disease Control and Prevention. Antibiotic / Antimicrobial Resistance. Available at:
https://www.cdc.gov/drugresistance/about.html. Accessed November 6, 2018.
2. Maragakis LL et dExpert Rev Anti Infedther2008;6:75163.



Balancing Act of Antimicrobial Stewardship
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Antimicrobial Pipeline

Number of Compounds in Development, Worldwide

Gram Pos., Gram Pos., Staph. Only Gram Neg., Gram Neg., Pseud. only
old novel old novel
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Adapted from:TheuretzbacheU. Int JAntimicrobAgents 2012; 39:299.



Dry Pipeline; Lack of Novelty

Number of Compounds in Development, Worldwide
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Adapted from:TheuretzbacheU. Int JAntimicrobAgents 2012; 39:299.



Antibacterials Low Return on Investment

Harvoni® Daptomycin
- $1,000 for 14d -
50% of market $165 billion Assume 50% tres $1 billion / year
Triumeg®

1.
Number of affected individuals
X

50%o0f market  $14.8 billion / year

Entresta®
(sacubitrifvalsartan)

Duration requiring medication
therapy

50% of market $13 billion / year
2. Rarity of disease

25% of markel  $6.5 billion/ year



Are We Wlnnlng the Battle Against Resistance
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A Antibiotic resistance observations

by epidemiologists in late 1980s to
early 1990s

A Resistance nogxistent until that
time period?

A Staphylococcusesistance
observed by Alexander Fleming
upon discovery of penicillin in
193040s



ANTIBIOTIC RESISTANCE
INDENTIFIED

penicillin-R Staphylococcus
tetracycline-R Shigella 1959
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penicillin-R pneumococcus 1965
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penicillin

tetracycline

erythromycin

methicillin

gentamicin

vancomycin



ceftazidime-R Enterobacteriaceae

vancomycin-R Enterococcus

levofloxacin-R pneumococcus
imipenem-R Enterobacteriaceae

XDR tuberculosis

linezolid-R Staphylococcus
vancomycin-R Staphylococcus
PDR-Acinetobacter and Pseudomonas

ceftriaxone-R Neisseria gonorrhoeae
PDR-Enterobacteriaceae

ceftaroline-R Staphylococcus
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CDC Urgent Threats CDC Serious Threats CDC Concerning Threa

Vancomyecirresistant

Clostridioidedifficile MDRAcinetobacter Staphylococcus aure(gISA)

Carbapenenresistant
Enterobacteriaceae (CRE)

Erythromycinresistant Group A

DrugresistantCampylobacter Streptococcus

DrugresistantNeisseria : : Clindamycirresistant Group B
FluconazoleesistantCandida
gonorrhoeae Streptococcus

Extendedspectrum betalactamase (ESBL
producing Enterobacteriaceae

VancomycirresistantEnterococcuéVRE)
MDRPseudomonas aeruginosa
Drugresistant nontyphoidal Salmonella

Methicillin-resistantStaphylococcus aureu
(MRSA)

DrugresistantStreptococcus pneumoniae
Drugresistant Tuberculosis

Available athttps://www.cdc.gov/drugresistance/biggest threats.html M DR : M u|t+drug reSIStant
Accessed October 28, 2018



https://www.cdc.gov/drugresistance/biggest_threats.html

Biggest Threats in Antimicrobial Resistance

C.difficile 500,000 15,000
CRE 9,000 600
DrugresistantNeisseria gonorrhoeae 246,000

MDRACcinetobacter 7,300 500
DrugresistantCampylobacter 310,000

FluconazoleesistantCandida 3,400 220
ESBL Enterobacteriaceae 26,000 1,700
VRE 20,000 1,300
MDRPseudomonas aeruginosa 6,700 440
MRSA 80,461 11,285
DrugresistantS.pneumoniae 1.2 million 7,000

Available athttps://www.cdc.gov/drugresistance/biggest threats.html
Accessed October 28, 2018
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Resistance Correlative to Antibiotic Consumption
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Resistance Correlative to Antibiotic Consumption
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ANTIBIOTIC STEWARDSHIP

Multi-faceted, multidisciplinary approach to making life miserable for
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10,000Gfoot View of Stewardship



